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<BKr**U At* -Ar j fcL iftlSSLT^T 



ectron. Devices, 44 1 2 4 51, 

1 9 9 7?) o »S8oK»ttiB*. mm2tm&x$> 

[0 0 4 8] *fm\Z&^T* (I) 3^6tt*3B 

aMC H2l:*«5l:. m^<62l®7i:%7tS5^ra 

o^^$n^>o iE?LB±B*«j*T*«Wfc*»&tt* 

#r>'>tW«**T5^» KftBOJt^WA'^F* 
t^y<J:0 *t^3t*»A> F** y C i*« 

SE?LB±IIttjE?Lfc«T*WeJirtlcHUC 

(III ) T^:b£n£^£g2<&rf£#* 
[0 0 4 9] 
Mb 10] 

R 10 R 9 




[0 0 5 0] (SC4»* R 9 —R ,4 tt. &*ffi£tC> tK^ 

tr~)l&. 7U;H, y7/S, T^/S> 7S^S* 

S, 7^*;WX;W*— a-AD7W^i, 
BBB*#UTHTfcJ:t*75 FS, 

^Tfc£^»*iisBBB»ft*u MttAin?isfctt 

Galf^l, LttfilTlCS-r— »a: (Ilia) > (II 

ib) , (iiic) (ov^n^-ra^sti*. ) 

[0 0 5 1] 

Mb i i 1 

(111b) -O-Z-Ar 7 (|||C) 
At 8 

-To ) 



(9) 




2000-02 1572 



£TF©-«5£ (iv) -c^sns-gt&sitA:. 

[0 0 5 3] 

R 10 R» 



R "~t( N -- 



R' s R u J 2 

[0 0 5 4] (St*. R 9 ~R 14 *5<J;CAitt±fej£ (II 

HT©-«jt; (v> t^sns^fUM^. 

[0 0 5 5] 
Utl 3] 



M-O-M. 




Ar 1 



Ar 



it 



/ C=CH-Q— CH=C^ 
.10 Ar 12 



(V) 



[0 0 5 6] (S*. Q{isms*WUT^-rt)J;^2 

Ar 9 ~A.r 12 «. S&S^L.T^Tfc.fc^giJfo^ 

«TO#ti£5£T*;*n-5 1, 2, 4 - MJ TV'-JUSa* 
'>&< <h 1 H*rT5fl:£«!J, 

[0 0 5 7] 

[{fcl 4] 

N— N 

N 

I 

[0 0 5 8] KT©*ifiSCT^$n*7x^>hoU> 

[0 0 5 9] 
Hfcl 5] 

=N N= 




[0 0 6 0] fltHE-*« <III)T«Sft*H£E<SHPII 

#o**«tLt, ex (2-*^;i/-8-*y 'jy^ 

h) (7x;7h) TJl^-^A, ex (2-**)V- 

^ -^a. ex (2-^^-8-*yu;7h) 

(3, 5 -y^f^7x/7 b) 7)1$-?!*. ex 
(2-/f;^8~ + ;'J/7h) (3, 5-y-te 

rt-^7x;?h) ex (2 -y 

^-8-*yjy7h) (1 -t7h7h) 7)U$~ 
•>A* ex (2-^^-8- + /Uy7h) (2-^- 

^h^h) t;v^-^a, ex (2, 4-^y^-8 
-*y»j/7h) (i-t7h7h) 7;^-^a. e 

X (2, 4-^^-8- + y'J/7h) (2-^-7 

h^h) 7)vi-02*. ex (2-*^;u-8-*y u 



(IV) 



R 14 R 13 J 2 

y^h) (i-t7hx-M 7;i^-*a, ex (2 
;i^-^a, ex (2, 4-y/f;H8-+;u;7 

h) (l-t7hX-h) 7^*-^A, ex (2. 4 
-y^^-8- + yjy7 K) (2-t7hX-h) 
7;|^~^A, ex (2-^f^-8- + /U>/7h) 

(hU7xx;w>7;7h) tvi^-^a, ex (2 - 
h) r^-^A, ex (2-/f;^8-+yj;7 

h) (hUX (4, 4-b f 7xXiW y7^7 h) 
i^n^A, ex (2-^f^-8-+yU/7h) <>> 

7xxjMfJ^7/7h) t^-^a, ex (2, 

4-^f;H8- + /'J/7 h) (h'J7xXJk>7 
Jyb) 7^5 — * A, ex (2, 4-v*^-8- 

*y»jy^K) (hU7x-ik>7/7h) 

A3jW*tfStt*. 
[0 0 6 1]»i:»*KH ex (2-^^-8- 

+/u;7h) (hU7xxjw>7y7M r;u^r.^ 

A*t*tf6n*o StEHRiC (IV) t«b*n«x»4 

■«#oft#«iit, ex (2-/f^-8-+;7 

8-*yj7h) t;i^-^a, ex (2, 4 -5?** 
8 -*y ^ h) 7;^^A-/i-t+v-ifx- 

(2, 4-y/f^-8- + y iJ7h) 7^~*A, 
ex (5-y7/-2-/fJH8-+y D / ^ h) 7 
J^Z^A-/i-t^V-t'X- (5-y7/-2-> 

f;v-8-+yu/7h) 7;^x^a. ex (2-y 

^-5-h'J7MD^-8-*y 'J/7h) 7 
;i^-£A-tf-**v-ex- (2-**Mk-"5-h 
>J7Ma/fiH8- + yU/7h) 7;i/^nr>A^ 

^fsns, 4*k#*l<kl ex (2-/^-8 
-*y ^ h) 7;u^n^A-/x -^-^y-ex- (2- 
/f;i/-8-+yj7h) 7;u^~'7Aa<#tf s>n*. 

[0 0 6 2] WJK— «*£ (V) "C«b8WXf'J*fc 
vX^U^e^3ix:;Hb^«l (B-l) #MjltI*(f6 

n<5„ MEttsarxtosnsi. 2, 4-mjt!/- 

To 
[0 0 6 3] 
[ftl 6] 



(10) 
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[0066] jEnm±m 6 ommte. »#, o. 3-1 

OOnm, fiF£L<teO. 5-10nmtM. iEdFLffi 

<. » # fitltli3 0 0t:H±. #7X<E#fi*iLT 

(*#P)fQ6 3 - 2 9 5 6 9 5^?8) , X^-/Uhi 
5fftRHJ7S> (WBPM-3 0 8 6 8 8*t£« . 

p- (9-7>MJ;U) -N, N-y-p-h'J 
;U7~ U >, #iJ^X-l/>t:^l/>^U-p-7i 

[0 0 6 7] ±E»«/^y7Tli«»tUTJ:<«effla 



5, 10, 15, 20-fh77i^-2 1H, 23 

H-#;w?>f > 

5, 10, 15, 2 0 -rh77xZJH 2 1 H, 23 
H-#^>^ >3A*Jl^h (II) 

5, 10, 15, 20-rh77x^-2 1H, 23 

h-#;p:7^>s8 (id 

5. 10. 15, 2 0- fK77i^-2 1H, 2 3 

H-#)\,7 4>mm (in 

5, 10, 15, 2 0 -7- h?y3L~)l- 2 1 H, 23 

H-^;W^><>/\^v^A (IV) t+yH 

5, 10, 15, 20-fh7 (4-tf'J^;U) -2 1 

H, 23H-#;i.7^> 

29H, 3 1 H-75'Dy7l> 

« (II) 7^n->7-> 

mm (II) 7^Dy7Z> 
^>7^D;>:r- >;^-*>'F 
m (II) 4, 4' . 4", 4'" -5rh^71f-29 
H. 3 1 H-7*Uis'7-> 
[0 0 6 8] BSA'7 77i0t&t), IE?L*fci£/I<h|B! 



(12) 



WBB2O00-O21572 



2JI4. Bffi2(^)9tCfaS"r^C<i:t)Plffi1?*0, 
IBC**W©#««*»**T*«»* C t t> *J*B"e* 

3»o«igtcsg*r^> - £ *> ware**. 

[0 0 6 9] *fBWO*««»58**?tJ:ntf, 

(»BB¥3- 1 5 2 8 9 7n&m . 
[0 0 7 0] 

MUM *»W**««tct-3THJr*»«»c 

[0 0 7 1] fb^#J (1) 

9. 3gtS»*U^A8. 1 g<h3-fbSS!0. 8g£ 
-KD^>-tf>5 0mll:t^ fffigTtS^ 
ft2 OOCttnMtbT. 2 4»IBK*a*fc. Kfcl*7 

ft. &h;io:>K*g»£i*\ S&£&£U 

*»fc. ttflltt. #««l«*fTV^ 5. 3gOfi6t»* 

ft»fc (W6 4%) o C©ft*»©*«#*rfcfT-3«: 

.(l) ©»*ttfif:^^tt^3— f >7>y)i>*>y 

(AO tt«TG/DTA- 3 2 0KJ:D*M«*#«aj« 
LfctC^, iBLfitt2 8 0 , CtBli«il/fc. 
[0 0 7 2] MkMl 

T, 8IrtO)S$S^2X 1 0~ 6 To r rWT(:/«tSJ 

r»tt«*>7 r tffl^T*aife. «*fb^« (1) £ 

tt, 2 6 0-2 8 O'C<0ttBTfH»Lfc. &«M$<*m£ 
Ktt2. 0xl0" 6 Torr (ft 2. 7xl0 _4 Pa) 
T. SSSiiSO. 3 5nm/»TKI10 1nmO-fil 



»*8w«« «*> (ac- 

1) S«l>T«5eUfctH^» 5. 8 6eVGDffi£^L 

tzo z.<Dmmmz*m7>7 (s§3 5 0 nm) -e®e 

LTlH3eL*:*3tt«fi«>«*tt4 2 0 nmt, 

[0 0 7 3] 
QcSm (19) (D^fifc 

hU7x-^7^>4. 5 7g, y^7PD3^I8^> 
y^hU^f;P7> ; &^^A2 0. 5 6 g» «i*^> 
OA7. 63g^y^OD^>75mK — ^ 

3 0mlOii^«ti:M, Ii&T7. 5M0Hft*U 

igJg£@5&LAco COffi£^3£7-t K>lCi§ 

y3-FMfc *RS4. 8 4g 0RSP5 2X) . 

[0 0 7 4] ^CfcCKD^a— K#5. OOg, »JW/ 
-;i/6. 1 7 g. *8*»J^5. 4 6 g, 3^{fc*a 
0. 8 9 g^4 0m 1 (DZhP^yt'XllJDX., 
T, 2 0 0rt3 l«fPflSKSlJ:fc. 5J£**7&* 
4fe ft a iS ( c «fc 0 I* £ L fz. — h o ^ > -fcf > £ tK 3£ 

J?fe«L*fiK«l*7-b:h> : h;i/X><Z)S^«ttE*c«*S 
it, ^Sfflvny'JAT-UteSStfc^ 

tcJ;0*£KUT* 0. 7 4 g(D»«fi»3fc£»fc« 4X3* 
ttl2*T*ofc. C©{t&«OH*»«r*frofctC 
5 7 5T&9, S&lc I RX"<57 N 
MR^HH:iOB«ft&» (19) 
•Blfc. M^ft««Lfci:^5 2 4 4CT»oft. 
*&, ir-rrr-a^ttSDSC-2 0ir<fc0^M^»«T 
I£UfctC5Tgtt 1 0 5t;<hBitMiS:*Lfc. 

[0075] 2 
*IMllitH»i:lT, fb£4* (19) oWRtmSff 

sufco *oa<oiaa«, 2 8 0-2 9 oroDiesTfta 

ilfc. XttP*0)Xffiatt3 x 1 0' 6 To r r (»4. 
0 x 1 0" 4 P a) «*3iS0. 5nm/»tIH7 
3nmO-«tB*ft«*»fc. :oiBHfi^t> 
fb^^>v^^^5. 2 8eV«ilf:, Z.<DMm 
i(DMM^a^4 9 0 nm-C, i?fe£>3:ftT$>o 

[0 0 7 6] USS^iJ 1 

( I TO) S^^«^ft 1 2 0 nmiglSL (^^~ 
vfy>ttB;*?K-A«M : v-KStrtl 5 Q) 
^I«07th'JVy'77>fa*t(tSX7f>^ffl 
t,vr 2 mm*gOX Y=7< 7 p l:/^-->^Ltii^i 



(13) 



#M20OO-O21572 



fifcbfc. /^->Ml/fcITOSfi*. T-fe h >IZ£. 

tjfctg. SSrtflJS^SA^XlO^Torr (*J2. 
7 X 1 0" 4 P a) &.TiZtt.Z3i-T?Wi#mmb7y7*:Gi 

fitLT. T32fCS-T«iSiC<D4, 4' -fcfX [N- 
( 1 -j-y^M -N-7i^75/] tf^x^JU 
(H-l) *-t5Si/^50(SlrXn. SOB© 



CO 0 7 7] 
Hfcl 8] 




(H-1) 



[0 0 7 8] mmo?>?)W&t— ^--eMixit 

^fT^fco COB£(D£0&<Di&&teU 2 3 0-2 5 0t 
tDttBTWWLfco ^I^CDS^aPfil. 7X10" 6 T 
orr («2. 3X10' 4 Pa) ^Mmmmo. 3n 
m/g>TI&JP6 0 nm<DJE1im&m 4 Z'&ft* % A\Z, 36 

)ti5(D0fttiT, ^fb^«j (i) *±tttn&m 

C0iaSJ12 6 0 — 27 or<D«BT©!fflL£:o 3&SB?<D 
m^S^l. 5X10" 6 Torr («2. 0X10~ 4 P 
a) SS9&S0. 2 5nm/9T, iltt3 0nm 
"C&ofco ^It, IE?LSlli:ii 6 (DWQb. IT, TfB^fll 

U^^zi;i/^^y^h) 7;rz^ab» (hb- i) 

[0 0 7 9] 
[ibl 9] 




(HB-1) 



[0080] 5zytm5v>±-\zmm*ftu-D*L. mnm± 
mmtim<Dz>~o\z<Dum*2 50-2 5 5r<hu Mz% 

Kttl. 3X10~ 6 Torr (ffo 1 . 7X10" 4 Pa) 
&«SIg0. 2 5nm/»T, 2 0 n m<h L 

£• m*x* ttmmm7 (DttfttisTMTizxkTTft 

^Z^8-kHU+y+/U>«# (E-l) £± 

[0 0 8 1] 
[fb2 0] 




<E-1> 



[0 0 8 2] £CD9S©-5t3£©iajgte2 7 0 — 2 8 0"C 
©WHTSIffllLfe. 35S»^fO^S«l. 2X10" 6 T 
orr mi. 6X1 0" 4 P a) Tf. 3 n 

m/f}»-C. KJSH2 5 nmtiofc. ±IB<DiE?L«li2IB 
4 A> <5.*^<«Ji3IB 7 £H23l«-r SI3<Og«i&&tt£ia 
CCT. «^«l2iJI7*T©as»£fTofc 

T. ISSSMffflcDTX^tLT 2 mmliOX h 5-f ^ 
«ytH--779S. BIS 2 © I TOT- h7-f ^itiiS 

m&VTnmm£mmzLT&&to<?)m&mw2 x 1 o 

-6Torr (j$2. 7 x 1 0" 4 P a) &>T\ZUZ£T& 

gF 2 ) fc^Ut/f^tf-hiJH^T. SHtiiao. 1 
nm/&, 0X10 _6 Torr MS 8. OX 

10 _4 Pa) f. 1. 5 nm<Z>l£JSTm i H6i£B7CD± 

-ht-iOSP^bT. jR^iSfiO. 4nm/tf>. 
1. 0X10" 5 Torr mi. 3X10" 3 Pa) Tl 

5*>#-l-£ffi^TljnJftLT. l$j£j$«0. 5nm/ 
U>. J*£fi 8. 0 x 1 0 _6 T o r r mi. 1X10 " 3 
Pa) T?IBIff4 0 nm©if?B*^l5fcLTI£ffi8£fSjSS 
■S-fc. «±© 3 B3J&S 8 Oj!l^^<D»«fiStt^ta»' 

[0 0 8 3] &.±<DmzLX. 2mmX2mmfflf'fX 
Of6^®ttS5^€r*T **r«B#58)fc*?- £f£8! Lfc. 
C<D*T<Ofg3t^tt**-2lC*-r. «-2Cfe^T. 
fg)t®£ti:2 5 0mA/ cm 2 (DSd5SST<Offl. SSft 

^ni o o c d/m 2 to®, wm/mmtewm-n 
ffimmft&omzz. ieiho o c d/m 2 t«xs* 

[0 0 8 4] &%0|2 
f£3tB<fcl.T. W^ffc^J (19) £ffll^fcffcti3lJ6W 

i £mm\zLTm?&ft®i,tz. c©b*<tx <t&to (i 

9) <DSO«taSH2 6 0~2 7 O'CWiSHTIMWU 
0. 2nm/»tlfc. C<DsRTFO«^tt 

fllH|fiti¥fft%>. B«i«£EOS*JS:±S«*^nr. f8)t 

#€,nfc. iaseot;. s«9 o%©&fre9 6B5ibi« 



titbit. 

[0 0 8 5] tt«m 
f63tatbT. S?X^'j;Hf7x— ;PBtW# (B-l) 



[0 0 8 6] 
»5] 



S - 2 



\ 


@250mA/cm2 


[/ m/W] 
@100cctfm* 


[Cd/A] 


[V] 
<aioOed/m 2 


[nm] 




4920 


068 


2.2 


10.1 


455 


ltt&«2 


4880 


1.00 


3.1 


9.7 


464 




4180 


0.40 


1.5 


12.0 


480 



[0 0 8 7] 

hW-f^X^H <WAtfOA=l>lf3.-*ffl-$> 

mwnmmtttm'i 

[01] «r«**5!3t*^©-«*^bfc«iCBrffiH. 



[0 2] W«aSl^tiR^©8iJ<B«*^Lfc«5£l«S 

a. 

[0 3] WWm^fS^jS^COgiJOWSr^UfcK^BrDB 
[??^C0itt^] 



1 




2 


n« 


3 


BSA7 7 71 


4 




5 




6 




7 




8 


mm 




anmmm m»» a? f^-a(##) 3koo7 abo4 abh abh caoi caos 

»^JH««^rS»^K®^fflBriOOOSftfe CA06 CB01 DAOO DA01 DB03 

H^b^ttiC^tteiSiK^W5£R>frt EBOO FA01 



(15) 



